To estimate potential use of fly ash in reducing CH 4 and CO 2 emission from soil, CH 4 and CO 2 fluxes from a paddy soil mixed with fly ash at different rate (w/w; 0, 5, and 10%) in the presence and absence of fertilizer N ((NH 4 ) 2 SO 4 ) addition were investigated in a laboratory incubation for 60 days under changing water regime from wetting to drying via transition. The mean CH 4 flux during the entire incubation period ranged from 0.59 to 1.68 mg CH 4 m -2 day -1 with a lower rate in the soil treated with N fertilizer due to suppression of CH 4 production by SO 4 2-that acts as an electron acceptor, leading to decreases in electron availability for methanogen. Fly ash application reduced CH 4 flux by 37.5 and 33.0% in soils without and with N addition, respectively, probably due to retardation of CH 4 diffusion through soil pores by addition of fine-textured fly ash. In addition, as fly ash has a potential for CO 2 removal via carbonation (formation of carbonate precipitates) that decreases CO 2 availability that is a substrate for CO 2 reduction reaction (one of CH 4 generation pathways) is likely to be another mechanisms of CH 4 flux reduction by fly ash. Meanwhile, the mean CO 2 flux during the entire incubation period was between 0.64 and 0.90 g CO 2 m -2 day -1 , and that of N treated soil was lower than that without N addition. Because N addition is likely to increase soil respiration, it is not straightforward to explain the results. However, it may be possible that our experiment did not account for the substantial amount of CO 2 produced by heterotrophs that were activated by N addition in earlier period than the measurement was initiated. Fly ash application also lowered CO 2 flux by up to 20% in the soil mixed with fly ash at 10% through CO 2 removal by the carbonation. At the whole picture, fly ash application at 10% decreased global warming potential of emitted CH 4 and CO 2 by about 20%. Therefore, our results suggest that fly ash application can be a soil management practice to reduce green house gas emission from paddy soils. Further studies under field conditions with rice cultivation are necessary to verify our findings.
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Treatments
Dry weight Properties of the mixtures 출액을 켈달증류기로 증류하여 측정하였다 (Sumner and Miller, 1996) . 입경분포 (clay:silt:sand)는 pipette법으로 분 석하였으며, 토성은 미농무성 분류기준을 따랐다 (Gee and Bauder, 1986 Table 4 . Mean values of CO2 flux measured during wetting, transition, drying, and whole periods of incubation. Treatments codes are provided in Table 2 . Values in parentheses are standard errors (n=3). † Data followed by different lowercase letters indicate significant fly ash effect and by different uppercase letters indicate significant water regime effect at a=0.05. (Pandey and Singh, 2010; Klubek, et al., 1992) . 
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